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stress analysis 
plastic patterns 6:9 
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Hydrogen 
degassing 13:1-4 
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Impact Resistance 
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aluminum killed steel 33:1-3 
definition 
type I 7:6 
type II 76 
type III 7:6 
effect on properties tied 
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peritectic rt 
effect of: 
oxygen content 33:4 
pouring temperature 13:14-15 
slag entrapment 13:15-16 
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radioactive tracing 26:7-10 
identification 
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metallographic samples 33:1-2 
micro 
type I 10:6-7 
type II 10:1,5-8 
effect of 
titanium 9:13 
zirconium 9:13 
effect on: 
ductility 10:5 
hot tears 10:1 
type III 10:7-8 
nonmetallic 21:1,6,7 
oxide 21:1,6,7 
open hearth steelmaking 26:10-11 
sources 
gates 13:15 
sprue base 13:15 
sulfide types 33:1-5 
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Intergranular Fracture 
effect of: 
aluminum 9:11,12 
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low alloy steels 9:11-13 
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plain carbon steels 9:11-13 
rate of cooling 9:12 
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zirconium ».....-93 12 
metallographic ‘samples .33:4-5 
steel castings 
definition —. 5:10 
effect of 
aluminum __ §:12-13 
heat treatment - _ 5:13 
quenching - ..-. 9:13 
differential 5:13 
temperature 5:13 
nitrogen 
nitrides - . §:10,11 
stability - §:11 
solubility , 5: 10,11 
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J 
Jominy End' Quench Test 422 
low alloy steel osece ee 
microstructure changes 4:5,6 
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Ladle Linings 
effect on ceroxides 33:7 
materials 
caro-line 33:6 
ladle-loc 53 33:6 
olivine 33:6 
Leaded Steel 
properties 30:13 
Liquid Limit 
bentonite 34:5-7 
reproducibility 34:5-7 
Low Alloy Steel 
3.5 percent nickel 
low temperature properties _ 26:12-13 
heat treatment 
effect on 
impact properties 8:10 
M 
Machinability 
leaded steels 30:13 
tool life 30:13 
Machining 
steel castings 14:6 
wrought steel 14:6 


Macroinclusions (see also Nonmetallics) 


definition 36:1 
identification of 36:1-9 
Macrostructure 
centrifugal cast gears 34:15 
vibratory cast gears 34:15 
Magnetic Properties 
carbon steel 
coercive force 20:12-14 
effect of 
carbon content 20:11-15 
heat treatment .20:11-15 
microinclusions - 21:15 
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heat treatment _. 21:9-12 
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Mechanical Properties 
carbon steel 


effect of calcium deoxidation _ 


addition to ladle __ 
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effect of ee Porosity = 


bending . 
tensile strength 
T sections - 
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sulfur 
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Melting 
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flow in 
gating systems 
penetration (see Penetration) 
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penetration pressure 
testing method 
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clay content 
ferrostatic pressure 
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mold ramming - 
mold washes _. 
pouring temperature 
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Metallography (see also Photomicrographs) 
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Molding 
binder 
Al:O3:eP20;eH2O 
ferric Phosphate 
inorganic _. d 
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sodium metaluminate 
sodium silicate 
air hardened 
hardness __. 
sand 
moisture ___ 
mulling 
materials 
low thermal expansion 
mold hardness 
variance with time _._ __ 
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permonent 
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heat effect 
defects 
cracks _ 
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porosity 
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refractory washes .10:14 
preheating 10:14 
sand 
clay 
activators 15:10-12 
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degree of activation 15:12 
effect on sand thermal 
properties 15:12 
soda ash 15:11 
effect on green strength 12:11 
grain geometry 3:12 
properties 
effect of high moisture layer 15:10-11 
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optimum 3:11 
packing - 3:11 
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self hardening 33:8-10 
water-cooled chill 24:11 
castings _ 24:11 
laser... ea 24:11 
operational costs . 24:11 
steel casting properties 24:11 
vertical pouring 24:11 
Mold Coatings (see Coatings) 
Mold-Metal Interface 31:1 
maximum temperatures attained __ 31:10 
aircon and olivine sands 31:10 
Mold-Metal Reactions 32:3 
Mold Wash 
consistency 26: 2-3 
cracking 
drying 26:3-4 
for austenitic manganese steel 26:5 
formulation 26:4-5 
friability 26:4 
properties 26: 5-6 
cracking 26:5 
penetration resistance 26:5-6 
suspension 26:1 
silica flour 26:1 
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scratch resistance 
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specific gravity , 26:2,3 
suspending agents - 26:2 
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ferrous hydroxide gel 26:2 
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sodium alginate 26:2 
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N-Process (see Nishiyama) 
Nishiyama Process 33:8-10 
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curing time 33:9 
temperature 33:11 
water 33:9-10 
materials used 33:8 
reactions 33:8 
Nitride 
aluminum 
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Nitrogen 
acid-soluble 
definition 5:12 
content . oan 
steel castings 33:8 
ester halogen $:12 
in steel 33:5 
Nonmetallics 
types 36:2 
Nozzles 
bottom-pour ladle . 23:8 
aluminum silicate 
erosion 23:8 
Oo 
Oil Bonded Sands 
erosion of 32:8 
Olivine 
bulk density 35:1 
conductivity 35:1 
ladle linings 33:6 
molds temperature gradients in 31:11 
shell molding 32:14 
specific heat 35:1 
Open-Hearth Steelmaking 
oxide inclusions 26:10-11 
after meltdown 26:10 
eftect of 
aluminum 26:11 
carbon boil 26:11 
deoxidizers 26:11 
electrolytic extraction 26:10 
Organic Binders (see Binders) 
for sand 35:9 
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defects 18:14 
effect of molecular weight 18:12-13 
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Oxygen 
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specific oxygen consumption 12:1 
bath temperature 12:2 
final carbon level 12:2 
furnace size - 12:2 
other dissolved elements 12:2 
rate of oxygen blowing 12:2 
content in steel 33:4 
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control charts 12:4-5 
efficiency of oxygen usage 12:3.4 
cumulative potential 12:4 
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injection during steelmaking 12:1-6 
mangonese oxidation 
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specific oxygen consumption 12:2,3 
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Paints (see Coatings) 


Penetration ___ 


effect of cereal binders - 
necessary procedures _._____ 
of infiuence of eee a 
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Permeability 
shell molds 


Phase Diagram 
iron-carbon 
MnO - SiO. - FeO - Al,O; 
fluidity 
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Phosphorus 
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impact 


Photomicrographs 
macroinclusions 


Physical Properties 
of sand 


Polyacrylamide - 
cost 
effect of on 
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properties of molding sand 


Polyamide (see Cores) 


Porosity 
formation of 
in resin bonded sands 
free casting - 
role of hydrogen 
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effect on of 
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‘moisture 
selenium 
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design of 


Pouring Temperature 
effect on penetration 


Procedures 
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thermal conductivity 
thermal gradients 


Properties 
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effect of 
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sulfur 
hot strength 
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effect of aluminum nitride .5:13 
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ductility - a 13:4 
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impact 
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effect of microinclusions 10:6 

low alloy steel 9:13 

low temperature 
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effect of 
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heat treatment ...26:12-13 
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effect of heat treatment 
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transition temperature 7:10 
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Properties 
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cast steel compared to 
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fatigue 14:8 
impact : 14:8 
tensile 14:8 
wrought steel 
fatigue 14:4 
impact - 14:5 
tensile 14:4 
impact in casting 37:2 
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in coupons 37:2-3 
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molding sand 35:2,9-10, 36:12 
adjacent to casting 36:13 
olivine sand _. 35:1-2 
silica sand - 35:1-2 
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deformation 34:9-11 
green strength - 34:9-11 
permeability 34:9-11 
thick bentonite slurries 34:11-12 
zircon sand 35: 1-2 

Ni-Cu-V steel 28:2-3 
fluidity - 28:4 
heat treatment 28:3 
mechanical 28:2-3,5 
shrinkage - 28:5 
transformation temperatures 28:3 
welded joints 28:3 

Q 
Quality Levels _15:1-4 
steel castings 
railroad 15:2-4 
requirements 15:1 
testing 15:1-4 
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Radioactive Tracers 

for nonmetallic inclusions - 13:13-16 
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barium carbonate 26:9 
sand inclusions _.. 26:7-10 
erosion 26 :8-9-10 
with cerium oxide 26:7-10 
Radiography 
2-4 inch thick steel 30:15 
E-186 30:15 
Ramming 
effect on erosion 32:7 
effect on metal penetration 32:6 
Redesign 
of lifting arm casting 37:1-9 
Reference Radiograph 
E-186 30:15 
Refractories 
bonding 32:11 
molding, evaluation 32:8 
Refractoriness 35:1 
Resin 
content in shell molds 35:7 
organic 35:6 
two-stage 35:6 
Resin Bonded Sands 
reclamation by fluid bed 32:1 
Risers 
calculations 
feeding distance 6:13 
number of riser determinations — 6:12 
riser dimensions 6:13 
shape factor 6:12,14,15 
compressed air 17:14-15 
effect on 
ductility 17:14-15 
mechanical properties 17:14-15 
soundness 17:14-15 
core effect 2:5 
dimensioning 1:2, 8-12, 2:1-6, 
3:3-7, 14:10-12 
volume 1:5, 14:11 
exothermic heating of 1:2, 9:16 
feeding distance 
bars 17:14 
height to diameter ratios 1:6 
in vibrational casting 34:14 
pressurized 9:14-16 
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feeding distance 9:15, 16 
yield 9:14, 15 
Rock Candy Fracture 33:4-5 
metallographic samples 33:4-5 
Rotary Drum Sand Drying 32:2 
Ss 
Safety Factors 
in castings 37:1 
Sand 
bentonite bond 22:19 
dry strength 22:19 
liquid limit 22:19 
shear strength 22:19 
bonded with colloidal alumina 31:13 
bonded with colloidal silica 23:5 
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ceroxide 
scabs _. 
effect of 
determination - 
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green comprehensive strength 


green hardness 
permeability _ 
dry properties 
effect of bentonite 
durability 
effect of mold hardness 
effect of sand fineness 
new sand 
reused sand 
scabs _.... 
effect of silicon flour on 
surface finish 
erosion 
by mercury 
effect of 
agglomeration 
reoxidation products 
air drying 
bentonite 
hardness 
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sintering 
rate 
sprue diameter 
evaluation test 
gating effect 
surface finish - 
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effect of bentonite 
heat conductivity 
effect of silica flour 
high temperature properties 
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sintering 
mulling 
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packing 
properties 
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expansion 
gas evolution 
hot compressive strength 
sintering point 
thermal shock 
reused sand 
bonding 
chemical composition 
expansion 
fayalite 
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microscopic examination 
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sintering point 
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sintering 
effect of 
superheat 
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thermal conductivity 

coefficient 
dry sand 

thermal gradients 
green sand 

thermal panne 
quartz P 
silanol 
siloxane 
test apparatus 


Sands, Molding 
cereals in 
friability on air drying 


Sand Properties 
expansion 
effect on of 
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clay 
sand fineness 
silica flour 
steel temperature 
measurement 
expansion meter 
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Mohr’s circle determination 
angle of internal friction 
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No. 30 
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decarburization 
pouring rate 
pouring temperature 
surface defects 


23:1-6 
23:1, 2 


23:1,4 


23:1, 4 
23:4 
23:4 
23:4 

23:1, 2 


30: 
30: 


won 


28: 12- 13 
31:2 


34:1-4 


14:15-16 


1:2,6 
13:10 

2:10 
10, 1:16 
$10, 3:35 
4:2, 2231 
33,3 
13,3 


Nw 


713 
:i3 


anal 
2ONS9 


8:1-4 


8:11, 10:1, 3:13 


10:6, 20:1 
21:8-9 


22:18 
22:18 


22:19 
13:12, 24:6 
> eB | 
27:11 
32:12 
5:3 
11:3 
13:3 


13:3 
11:3-4 








(Journal No.):(Page No.) 
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pitting defect 
surface finish 
calcium carbonate 
forsterite 
lead dioxide 
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zircon 
venting 
carbon steel casting 
casting defects 
effect of 
CaCO; 
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conductivity 
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olivine 
steel wetting 
effect on: 
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forsterite 
for 
improved resin coating 
low-alloy steels 
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bonded sands 


Silica Flour 
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conductivity 
molds bonded with 
bentonite slurries 
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Slag 
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S-N Curves 


Sodium Aluminate 
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properties 
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cracking 
effect of 
clay 
time 
effect on 
penetration 
veining 
flocculating agents 
fusible 
shock heating 
swelling 
properties as binders 


Sodium Silicate 


effect on 
compressive strength 
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in N-process 
manufacture 
molding 
air hardening 
ratio of 
N:O:SiO2 


Sodium Silicate - CO: Process 


binder development 
cores 
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aluminum sulfate 
advantages 
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hardening - 
effect on erosion 
molds 
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hardening 
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temperature 


Solidification 
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casting 
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convection - 


27:1-2 


2921-2 
27:2 


2 


NNNNND 
NNN 


2 
4 | 
72 
75 
73 
- | 
4 


33:11-12-1 


33:9-10 
33:11-15 
33:8-9 
S:7 
12:12-14 
33:3-9,11 


5:7-9,14 
32:16 


oon 
NalX®alX®aan 
a ance cote oe 
NIOROROOO 


Sg © 


on} 
PAQnannan 


SE eaonn > 


31:1 


“falling crystalline theory” 17:6 


flowing stream - 
gravity -. 
inoculation 
metal chills 
molding materials 
thin sections - 
riser 
shell molds 
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calculations 
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freeze waves - 
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rate 

grain growth 
dendrites 


microsegregation (coring) - 
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liquid 

solid 
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thermal conductivity 
metal 
mold 

thermal gradients 
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Stainless Steels 
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hydrogen content 
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properties 


Statistical Analysis 
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statistical significance 
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variance ratio. 
t-test 
analysis of variance 
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Steel 
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S curve 
304 stainless 
shell molding 
10:20 
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S curve _ 4:2 
structural transformations : 25:11 
sulfur in - 37:9-11 

Steels, Alloy 
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Steels, Carbon 
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Steel Castings 
blast cleaning 3:13, 14 
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cast-weld construction - 2:16 

compared to wrought steel 14:7 
dimensions 
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machining 
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furnace construction 29:5 
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measurement 37:5-6 
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Superheat ____ 35:5 
Surface Area 
apparent increase 36:10 
refractory materials 32:9 
Surface Finish 
effect of sand 25:13 
efficiency of muller 25:13 
molding methods _ 25:13 
variations in water 25:13 
effect of silica flour 4:7 
mold-metal reactions 32:3 
penetration 32:3 
Surface Quality 
effect of cereals on 30:4 
T 
Temper Embrittlement 8:10 
Temperature 
distribution in 
sand molds 36:12 
effect on sand binders - 36:13 
function of casting thickness 35:1 
in 
olivine sand mold 35:2 
silica sand mold 35:3 
zircon sand mold 35:3 
liquid steel of 36:12 
mold 
pouring 24:8 
record in sand mold 36:12 
Temperature Gradients 
effect of wall thickness on 31:9 
in mold 78 
silica sand 31:8 
tests 31:8 
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Temperature of Various Sands 
in sand molds from 


4-inch casting 35:2 
8-inch casting - 35:3 
16-inch casting 35:3 
function of 
casting thickness 35:4 
Tensile Properties 
in casting 37:2-3 
Test Casting 
refractory materials for 32:9 
Testing 
binder distribution 16:1-7 
castings to failure _ 37:7-8 
hot tears 19:1-10 
nonmetallic defects 
steel castings 23:8 


procedure for 

identifying nonmetallic inclusions 
6:1- 
meosurement of cleanliness 36: 

mounting inclusion specimens 36: 
sand 

thermal — :1- 
sand durability :1- 

SFSA scab block . 5: 
static _ 37:3 
steel 

hot ductility wea 

hot strength 7:12- 


3 
2 
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Test Procedure 
for bulk density of 
bentonite 


Thermal Conductivity 
ice 23:5 
sand 
water 


Thermal Gradients 
in sond molds 


Thermal Stress 
in sand 


Thermocouples 
in sand molds 
placement in sand mold 


Tolerances 
other casting methods 13:9, 
sand castings 13:6, 

effect of 
construction 
pattern material 
machine allowance 
machine finish 
measurement 13: 
surface finish 13 
non-machined castings 1 
patternmaker’s shrinkage 1 
high restriction 1 
1 
1 
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testing 14: 
variables 13: 


Transgranuiar Fracture 
definition 
occurrence 

Transition Curves 


Transition Temperatures 
low alloy steels 
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Uranium 
properties in steel 
corrosion 
Cr-Mo-V 
mechanical 
segregation 
welding 
carbon steel 
HY-80 
weld metal 


Vacuum Casting 


gas content 
ingots 


Vacuum Degassing 
heat lap 
ladle 
oxygen reduction 
procedure 
stream 
vacuum pumping 


Vacuum Melting 
arc furnace 
electrodes 
consumable 
die casting 
experimental 
effect on properties 
Hastelloy 
corrosion resistance 
effect on steel properties 
402 (422) 
impact strength 
3 


impact strength 
4340 

fatigue strength 
Cr-Ni-Co-Mo-Ti 

ductility 

fatigue strength 
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27:12-15 
27:12 
27:12 

27:13-14 
27:14 


27:14 
27:14 
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induction furnace 11:6-7 
limitations ri Be J 
levitation process my 
metal 
uses 11:5 
pressures 11:6 
zone melting 11:8 
Vacuum Treatment 11:4-10 
furnaces 11:6-7 
for 
die casting 11:7 
investment casting 11:7 
pumps : 11:6 
working pressures 11:5 
advantages 11:5 
effect on various steels 11:5 
Vacuum Treatment of Steel 
degassing 12:9-10 
flow 12:9-10 
stream 12:9-10 
tank 12:10 
Vibratory Castings vs. 
Centrifugal Cast Gears _ 34:15 
W 
Washes (see Coatings) 
Washes 
air setting 27:7 
cereals in 30:6 
core 27:1-7 
cracking 27:1-3 
effect of 
boric acid 27:3,4 
erosion properties 27:4 
flocculating agents 27:2,3 
fusible 27:5 
mixing equipment 27:5-6 
mold 27:1-7 
shock heating 27:3 
tests 
dip 27:5 
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thickening agents : 27:2 
non-ionic 27:2 
zircon 
shock heating 27:3 
Welding 
carbon dioxide process 7:14-16 
semiautomatic 
effect on: 
weld metal properties 7:15-16 
operation 7:14-15 
cast-weld construction 2:16 
cracking 
effect of: 
composition 25: 10-12 
carbon equivalent 25:10-12 
cooling rate 25:11 
heat affected zone 25:11 
hydrogen 25:11 
reduced stress concentrations 2:16 
Weld Metal 
cracking 7:12-14 
43X steel 
effect of: 
boron 7:14 
carbon 7:13 
misch metal 7:13 
sulfur 7:13 
bg 
Yield point 
of castings 37:4-5 
Z 
Zircon 
molds, temperature gradients in — 31:11 
Zircon sand 
shell molding in 32:14 





